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CLAIMS 



[Claim(s)] 

[Claim 1] The resonance circuit used for the non-contact communication link with non-contact 
information read-out / write-in machine is provided. The question signal transmitted from non-contact 
information read-out / write-in machine including the user-identification information on the contents 
that non-contact communication media are specified is received. Non-contact communication media 
characterized by being the configuration of cutting one's resonance circuit loop formation when the 
contents of the user-identification information which oneself has memorized, and the contents of the 
received user-identification information which asks and is included in a signal do not agree. 
[Claim 2] Non-contact information read-out / the write-in machine characterized by to be the 
configuration of performing a non-contact communication link after receiving the reply signal transmitted 
from the non-contact communication media with which the contents of the user-identification 
information including the user-identification information on the contents that non-contact 
communication media are specified which asked, and transmitted the signal and oneself has memorized, 
and the contents of the received user-identification information which asks and is included in a signal 
agreed 

[Claim 3] The resonance circuit used for the non-contact communication link with non-contact 
information read-out / write-in machine is provided. The question signal transmitted from non-contact 
information read-out / write-in machine including the user-identification information on the contents 
that non-contact communication media are specified is received. The non-contact communication media 
which cut their resonance circuit loop formation when the contents of the user-identification information 
which oneself has memorized, and the contents of the received user-identification information which 
asks and is included in a signal do not agree, A question signal including the user-identification 
information on the contents that non-contact communication media are specified is transmitted. 
Non-contact information read-out / write-in machine which performs a non-contact communication link 
after receiving the reply signal transmitted from the non-contact communication media with which the 
contents of the user-identification information which oneself has memorized, and the contents of the 
received user-identification information which asks and is included in a signal agreed Non-contact 
communication system characterized by having. 

[Claim 4] Non-contact communication system characterized by containing the category code which 
limits the candidate for use of non-contact communication media at least in each with the 
user-identification information which the user-identification information and non-contact communication 
media of the question signal which is the non-contact communication system indicated to claim 3, and 
non-contact information read-out / write-in machine transmits have memorized. 

[Claim 5] It is the non-contact communication system which is the non-contact communication system 
indicated to claim 3, and is characterized by including information required for passage authorization at 
least in each with the user-identification information which the user-identification information and 
non-contact communication media of the question signal which non-contact information read-out / 
write-in machine is carried in passage regulation equipment, and non-contact information read-out / 
write-in machine transmits have memorized. 

[Claim 6] It is the non-contact communication system which is the non-contact communication system 
indicated to claim 3, and is characterized by containing the iron road line code and the section code in 
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each with the user-identification information which the user-identification information and non-contact 
communication media of the question signal which non-contact information read-out / write-in machine 
is carried in an automatic ticket gate, and non-contact information read-out / write-in machine 
transmits have memorized. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to non-contact communication media, non-contact 

information read-out / write-in machine, and non-contact communication system. 

[0002] 

[Description of the Prior Art] Since it is necessary for it to be necessary to supply to an automatic 
ticket gate and after a user picks out a commuter pass from commuter pass ON ** which is a card 
holder, or a wallet every, whenever it passed the automatic ticket gate installed in the station of a 
railroad, and to collect commuter passes, and to contain to commuter pass ON **, although the 
automatic wicket system which uses a magnetic card as a commuter pass or a ticket is introduced from 
the former at the station of a railroad, for example, this kind of automatic wicket system will take 
troublesome time and effort. Then, although the non-contact-type automatic wicket system which can 
pass only by what a user shows an automatic ticket gate a commuter pass to is being put in practical 
use and the illustration abbreviation is carried out in recent years Non-contact information read-out / 
write-in machine with which the antenna coil which generates a field was prepared in this kind of 
automatic wicket system, and the automatic ticket gate vyhich comes to carry the so-called 
reader/writer (henceforth R/W), The non-contact communication media which perform ticket gate 
processing, for example, the commuter pass and ticket which are a noncontact IC card, are used by 
performing data communication between R/W, passing through the inside of the communications area 
which consists of a field which R/W emits. 

[0003] Namely, the noncontact IC card used as a commuter pass etc. With LC resonance circuit which 
consists of an LC resonance circuit which carries out resonance actuation to the electromagnetic 
induction by the field which R/W emits being, and generates electromotive force with resonance 
actuation, i.e., a coil, and a capacitor The power circuit which changes induced electromotive force into 
self operating power, the demodulator circuit which restores to the command on which the field which 
R/W generates is overlapped, or data, Have CPU which is the control means which writes in data in 
memory or reads the data in memory according to a command, and it is constituted. The data which 
communicate among these noncontact IC cards and R/W are information, such as the entrainment 
section, an estimated usable period, and close sale-of-tickets record. 

[0004] By the way, although the user who changes between two or more iron road lines, or uses the 
route where the entrainment section was divided even if it is a single iron road line needs to possess two 
or more noncontact IC cards as a commuter pass If an automatic ticket gate can be passed by showing 
as they are two or more noncontact IC cards which contain to card holders, such as commuter pass ON 
** and a wallet, with two or more noncontact IC cards piled up, and were contained to the card holder 
For a user, time and effort is not required and it becomes very convenient. 

[0005] However, as a result of the coil LI and L2 comrades which constitute each LC resonance circuit 
carrying out an electromagnetic coupling and mutual-inductance M's occurring between these coils LI 
and L2 for example, since contiguity arrangement of the noncontact IC cards is carried out within the 
field of R/W when two noncontact IC cards overlap, it will differ from the resonance point omega 0 in 
case resonance point omegaO' of a noncontact IC card to R/W is an independent noncontact IC card. 
That is. if the capacitors which constitute each of LC resonance circuit are CI and C2 and it is L1=L2=L 
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and C1=C2=C, resonance point omegaO' in the case of thing-receiving and overlapping whose resonance 
point omega 0 at the time of the noncontact IC card existing independently is 1/2 0= 1/(LxC) of omega 
will be set to omegaO -1/(L+M) (xC)1/2. It becomes impossible therefore, to perform data communication 
among these noncontact IC cards and R/W at the time of the reply to R/W, as a result of change of the 
current which flows LC resonance circuit of each noncontact IC card decreasing and the received signal 
level of R/W becoming small. 

[0006] The method which loses the electromagnetic coupling of coils is proposed by cutting the 
resonance circuit loop formation with which detected as the noncontact IC card itself being about two or 
more sheets overlapping on the need of avoiding such un-arranging, and the noncontact IC card except 
having been specified is equipped in the sequence set up beforehand. That is, although the illustration 
abbreviation is carried out, cutting elements, such as a bidirectional switch and an FET circuit, are 
beforehand incorporated into the resonance circuit loop formation of each noncontact IC card, and it is 
the method cut as it is also with a cutting element about the resonance circuit loop formation with which 
the noncontact IC card except having been specified is equipped. And since the resonance circuit loop 
formation in the noncontact IC card except having been specified will be cut with such a method, data 
communication will be possible for a mutual inductance occurring among the coils which constitute LC 
resonance circuit as a result to which it does not happen but resonance point omegaO' of each 
noncontact IC card becomes equal to omega 0. 
[0007] 

[Problem(s) to be Solved by the Invention] However, it is detected as the noncontact IC card itself being 
about two or more sheets overlapping. By the method which cuts the resonance circuit loop formation 
with which the noncontact IC card except having been specified is equipped in the sequence set up 
beforehand [ that the circuit scale of a noncontact IC card increases sharply since it is necessary to add 
a detection means to detect the overlap of noncontact IC cards, and ] It is necessary to add the 
protocol for determining the priority of cutting sequence when the overlap of noncontact IC cards is 
detected. And even if it adopts such a configuration, the present condition is that whose dependability 
over overlap detection of noncontact IC cards is not necessarily high. 

[0008] An example is taken inconvenient, it is originated, and this invention does not need to detect such 
a thing that two or more noncontact IC cards overlap, and aims at offer of the non-contact 
communication media which can moreover perform positive data communication, with a protocol not 
added, non-contact information read-out / write-in machine, and non-contact communication systerh. 
[0009] 

[Means for Solving the Problem] The non-contact communication media concerning claim 1 of this 
invention possess the resonance circuit used for the non-contact communication link with non-contact 
information read-out / write-in machine. The question signal transmitted from R/W including the 
user-identification information on the contents that non-contact communication media are specified, 
The so-called polling command is received, and when the contents of the user-identification information 
which oneself has memorized, and the contents of the user-identification information included in the 
received polling command do not agree, it is characterized by being the configuration of cutting one's 
resonance circuit loop formation. R/W concerning claim 2 is characterized by to be the configuration of 
performing a non-contact communication link after receiving the reply signal which transmits a polling 
command including the user-identification information on the contents that non-contact communication 
media are specified, and is transmitted from the non-contact communication media with which the 
contents of the user-identification information which oneself has memorized, and the contents of the 
user-identification information included in the received polling command agreed, and the so-called 
response. 

[0010] The non-contact communication system concerning claim 3 of this invention The resonance 
circuit used for the non-contact communication link with non-contact information read-out / write-in 
machine is provided. The polling command transmitted from R/W including the user-identification 
information on the contents that non-contact communication media are specified is received. The 
non-contact communication media which cut their resonance circuit loop formation when the contents 
of the user-identification information which oneself has memorized, and the contents of the 
user-identification information included in the received polling command do not agree, A polling command 
including the user-identification information on the contents that non-contact communication media are 
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specified is transmitted. It is characterized by having R/W which performs a non-contact communication 
link after receiving the response transmitted from the non-contact communication media with which the 
contents of the user-identification information which oneself has memorized, and the contents of the 
user-identification information included in the received polling command agreed. The non-contact 
communication system concerning claim 4 is indicated to claim 3, and it is characterized by containing 
the category code which limits the candidate for use of non-contact communication media at least in 
each with the user-identification information which the user-identification information and non-contact 
communication media of the polling command which R/W transmits have memorized. 
[001 1] The non-contact communication system concerning claim 5 of this invention is indicated to claim 
3, R/W is carried in passage regulation equipment, and it is characterized by including information 
required for passage authorization at least at each with the user-identification information which the 
user-identification information and non-contact communication media of the polling command which 
R/W transmits have memorized. The non-contact communication system concerning claim 6 of this 
invention is indicated to claim 3, R/W is carried in the automatic ticket gate installed in the station of a 
railroad, and it is characterized by containing the iron road line code and the section code at each with 
the user-identification information which the user-identification information and non-contact 
communication media of the polling command which R/W transmits have memorized. 
[0012] 

[Embodiment of the Invention] The block diagram which, and is shown, [ drawing 1 ] [ the non-contact 
communication system concerning the gestalt of this operation ] [ **] [ type ] The block diagram which, 
and is shown, [ drawing 2 ] [ R/W which constitutes non-contact communication system ] [ **] [ type ] 
The block diagram which, and is shown, [ drawing 3 ] [ the noncontact IC card which is the non-contact 
communication media which constitute non-contact communication system ] [ **] [ type ] The block 
diagram showing the important section configuration of the noncontact IC card which drawing 4 requires 
for a modification, and drawing 5 are the sequence diagrams showing the processing actuation performed 
between R/W and a noncontact IC card, each of R/W and sign 2a and 2b shows a noncontact IC card, 
and, as for the sign 1 in drawing, the sign 3 shows the field. And the flow chart with which R/W is carried 
in an automatic ticket gate, and the flow chart and drawing 9 which shows processing actuation of the 
explanatory view in which drawing 6 shows the example of a configuration of a polling command, the ■ 
explanatory view in which drawing 7 shows the example of a polling command, and R/W by which drawing 
8 was carried in the automatic ticket gate show the fundamental processing actuation at the time of a 
noncontact IC card being a commuter pass, and drawing 10 are the explanatory views showing the 
difference in actuation between noncontact IC cards, and drawing 1 1 is the flow chart the applied 
processing actuation of the noncontact IC card which is a commuter pass be shown. 
[0013] It is used as an automatic wicket system and the non-contact communication system concerning 
the gestalt of this operation consists of noncontact IC card 2a which is R/W1 which forms the field 3 
which serves as a communications area after being carried in the automatic ticket gate installed in the 
station of a railroad, as drawing 1 shows, two or more commuter passes (drawing two sheets) which 
communicate with R/W1 after minding a field 3, and 2b. In addition, the number of sheets of noncontact 
IC card 2a which overlaps mutually, and 2b is not restricted to two sheets, and, of course, you may be 
three or more sheets. And the antenna coil 4 which R/W1 here carries out an electromagnetic coupling 
to noncontact IC card 2a and 2b as drawing 2 shows, and carries out data communication to noncontact 
IC card 2a and 2b, The demodulator circuit 5 which restores to them and takes out the response and 
data which amplified change of the electrical potential difference generated with antenna coil 4, and have 
been transmitted from noncontact IC card 2a and 2b, The modulation circuit 6 which superimposes the 
command and data which are transmitted to noncontact IC card 2a and 2b as change of a field 3, It 
consists of CPU7 which controls actuation by whole R/W1 , RAM9 for storing temporarily the access . 
data of ROMS and CPU? with which the control program is stored, and a high order interface 10 
connected with high order devices (illustration abbreviation), such as a body of an automatic ticket gate. 
[0014] On the other hand, each of noncontact IC card 2a in this case and 2b LC resonance circuit which 
consists of an LC resonance circuit 11 which electromotive force generates as the electromagnetic 
induction at the time of the field change accompanying migration in a communications area is also, i.e., a 
coil, and a capacitor 1 2 as drawing 3 shows, The power circuit 1 3 which changes into self operating 
power the induced electromotive force generated in LC resonance circuit. The demodulator circuit 1 4 
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which restores to the command on which the field 3 which R/W1 generates is overlapped, or data. The 
nonvolatile memory 15 which has memorized various kinds of information, such as the 
getting~on-and-off section and a shelf-life, CPU 16 which controls read-out and the writing from 
, nonvolatile memory 15 according to a command. The modulation circuit 17 to which the current which 
flows LC resonance circuit is changed in case a response and data are transmitted to R/Wl , It consists 
of a bidirectional switch 18 which functions as a cutting element of a resonance circuit loop formation, 
and usually sometimes continues carrying out ON actuation, and RAM20 for storing temporarily the 
access data of ROM 19 and CPU 16 with which the control program is stored. 

[0015] In addition, the ON/OFF control of FET21 is to be an analog switch, i.e., the analog switch which 
comes to use FET21, as a cutting element not restricted to the bidirectional switch 18 and shown by 
drawing 4 of course, for FET21 to turn on in the configuration of drawing 4 , especially, until a power 
source starts, and to be carried out by the switch control signal after it. That is. since the switch control 
signal outputted from CPU16 until a power source starts is still a low level, a forward electrical potential 
difference joins the gate of FET21, and it has been turned on. And when a switch control signal is a low 
level after a power source starts, FET21 turns on, LC resonance circuit will be in the condition which 
can be operated, when a switch control signal is conversely high-level, FET21 will turn off and LC 
resonance circuit will be in disabling of operation. 

[0016] In R/W1 concerning the gestalt of this operation, a command and data are transmitted to 
noncontact IC card 2a and 2b according to the directions from a high order device. Processing actuation 
which receives the response and data which have been transmitted from noncontact IC card 2a and 2b. 
and is transmitted to a high order device is performed. Moreover, especially The polling command with 
which the user-identification information on the contents that noncontact IC card 2a (2b) was specifiied 
was included and which it asks and is a signal. For example, carrying out data communication between 
noncontact IC card 2a while moving in the inside of a communications area, and 2b, after transmitting 
the polling command as shows the example of a configuration by drawing 6 and receiving the response 
which are noncontact IC card 2a and a reply signal from 2b is performed. In addition, in the data 
communication between R/W1 in this case and noncontact IC card 2a, and 2b, general processing 
actuation as usual, such as mutual recognition for eliminating the anti collision for preventing processing 
actuation, i.e.. interference, as shown by drawing 5 , and a counterfeit card etc., noncontact IC card 2a, 
and a memory lead and a memory light to the nonvolatile memory 1 5 of 2b. is performed. 
[0017] By the way, although [ the gestalt of this operation ] non-contact communication system is used 
as an automatic wicket system, and R/W1 is carried in a station ticket gate machine and noncontact IC 
card 2a and 2b are commuter passes, as drawing 7 shows, the iron road line code and the station code 
are contained in the user-identification information on the polling command in such a case at least. In 
addition, the station code here means the information for pinpointing the station in which the automatic 
ticket gate which carried R/W1 is installed. 

[0018] Moreover, the user-identification information which comes to contain an iron road line code and a 
section code also in the nonvolatile memory 15 of noncontact IC card 2a in this case and each 2b is 
memorized beforehand, and the section code here means the information which is the set of the station 
code which exists within the entrainment section which can be got on and off as the commuter pass 
which consists of noncontact IC card 2a and 2b is also, and which was specified for every station. 
Furthermore, CPU16 which each noncontact IC card 2a and 2b possess It is supposed that ON actuation 
of the bidirectional switch 18 was freely carried out when the contents of the user-identification 
information beforehand remembered to be the contents of the user-identification information included in 
the polling command agreed. The iron road line code and station code which are contained in the 
user-identification information on a polling command when user-identification information does not 
agree. When it is judged that the iron road line code and section code which are contained in the 
memorized user-identification information have not agreed, the control which carries out OFF actuation 
of the bidirectional switch 1 8 that noncontact IC card 2a and the resonance circuit loop formation of 2b 
should be cut is to be realized. 

[0019] Therefore, the following processing actuation will be performed in noncontact IC card 2a 
considered as such a configuration, and 2b. First, after the coil 1 1 received the field 3 which R/W1 has 
generated and changing that it is also in a power circuit 13 about induced electromotive force into self 
operating power, it gets over that it is also in a demodulator circuit 14 about the command and data on 
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which the field 3 which R/W1 generates is overlapped. And it will be analyzed that the command and 
data to which it restored are also at CPU16, and a response is transmitted by changing the current of 
LC resonance circuit in a modulation circuit 17. Moreover, in this case, noncontact IC card 2b (2a) with 
. which the contents of the user-identification information beforehand remembered to be the contents of 
the user-identification information included in the polling command did not agree will cut its resonance 
circuit loop formation, and processing actuation succeedingly shown by drawing 5 is performed 
henceforth. In addition, although CPU16 is used here, it is also possible to realize that hardware is also 
about such processing actuation. 

[0020] Next, the fundamental processing actuation in the non-contact communication system which 
consists of R/Wl, and two noncontact IC card 2a and 2b is explained based on drawing 8 - drawing 10 . 
In addition, on the need of changing between two iron road lines, the user possesses noncontact IC card 
2a which is two commuter passes, and 2b, and presupposes that iron road line codes differ mutually 
among the user-identification information beforehand memorized by each noncontact IC card 2a and 2b 
here. 

[0021] First, processing actuation of R/W1 carried in the automatic ticket gate is explained, referring to 
drawing 8 which is the flow chart which shows processing actuation of R/W. This R/W1 forms the field 3 
which serves as a communications area based on the directions from a high order device, is 
superimposed on a polling command including the user-identification information on the contents that 
noncontact IC card 2a and 2b are specified by the field 3, and is continuing (SI) being transmitted. And it 
is judged whether transmitting a polling command was being continued and the response was received 
until it receives a response from the user-identification information included in the polling command, i.e., 
an iron road' line code, noncontact IC card 2a, noncontact IC card 2a with which the iron road line code 
which the 2b itself has memorized as user-identification information agreed, and 2b (S2X Then, when it is 
judged that the response was received, data communication by processing, such as processing actuation, 
i.e., anti collision, as shown by drawing 5 between R/W1 which received the response, and noncontact IC 
card 2a and 2b, mutual recognition, a memory lead, and a memory light, will usually be performed (S3). 
[0022] Processing actuation which is explained below is performed, referring to the flow chart of drawing 
9 on the other hand, if it is in noncontact IC card 2a which is a commuter pass, and 2b. First, if 
noncontact IC card 2a which is usually a commuter pass [ that the users approaching the automatic 
ticket gate with which R/W1 was carried have overlapped since the resonance circuit loop formation was 
formed with ON actuation of noncontact IC card 2a at the time and the bidirectional switch 18 of each 
2b carried out ], and 2b are shown in the communications area of R/W1, high induced voltage will occur 
in noncontact IC card 2a and LC resonance circuit of 2b, and a card power source will carry out ON 
actuation (SI). However, since two noncontact IC card 2a and 2bs overlap and electrical characteristics 
change, the communications area in this case is narrow compared with the case where noncontact IC 
card one of 2a (2b) exists independently. And it is judged whether the polling command transmitted from 
R/W1 was received (S2). In addition, although the communications area is narrow, that a polling 
command can be received has both these two noncontact IC card 2a and natural 2b. 
[0023] furthermore, in noncontact IC card 2a which received the polling command, and 2b [ whether the 
contents of the user-identification information remembered to be the contents of the user-identification 
information included in the polling command agree, and ] That is, decision whether an iron road line code 
agrees will be performed (S3), and noncontact IC card 2a (2b) with which the iron road line code agreed 
transmits a response to R/W1, with ON actuation of the bidirectional switch 18 maintained (S4). In 
noncontact IC card 2b (2a) which did not agree on the other hand since iron road line codes differed, 
cutting a resonance circuit loop formation is performed by carrying out OFF actuation of the 
bidirectional switch 18 (S5). That is, each of noncontact IC card 2a and 2b will perform actuation as 
shown by drawing 10 in this case. Consequently, although two noncontact IC card 2a and 2bs overlap, 
since the resonance circuit loop formation of noncontact IC card 2b (2a) is cut. each noncontact IC card 
2a and 2b will be in the condition same with existing independently. 

[0024] Consequently, it does not happen that coil 1 1 comrades which constitute each noncontact IC 
card 2a and LC resonance circuit of 2b carry out an electromagnetic coupling, but it becomes, without a 
mutual inductance occurring among these coils 1 1. therefore, the case where, as for overlapping 
noncontact IC card 2a and the resonance point to R/W1 of 2b, each noncontact IC card 2a and 2b exist 
independently and abbreviation — it will be the same, and between these noncontact IC card 2a, 2b. and 
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R/W1. no un-arranging also has data communication and activation of it is attained. So, between R/Wl 
which received the response, and noncontact IC card 2a and 2b, data communication by processing, 
such as mutual recognition, a memory lead, and a memory light, is usually performed (S6). In addition, 
. when a polling command is not received by which noncontact IC card 2a and 2b, either, both noncontact 
IC card 2a after it will be judged whether the synchronous timing of a polling command and 
corresponding fixed time amount passed (S7) and fixed time amount passes, and 2b will carry out OFF 
actuation of the bidirectional switch 18, and will cut a resonance circuit loop formation (S5). 
[0025] Furthermore, noncontact IC card 2a which is a commuter pass, and applied processing actuation 
of 2b are explained, referring to the flow chart shown by drawing 1 1 succeedingly. In addition, since 
processing actuation of R/W1 carried in the automatic ticket gate is the same as the contents explained 
with reference to drawing 8 , it omits explanation. And on the need of using the route where the 
entrainment section was divided into two although it was a single iron road line here. The user possesses 
two noncontact IC card 2a and 2b as a commuter pass. It is premised on the division code which shows 
that these noncontact IC card 2a and 2b use a division route, and the section code being memorized as 
user-identification information while noncontact IC card 2a and an iron road line code common to each 
of 2b as user-identification information are memorized. 

[0026] If noncontact IC card [ that users have overlapped ] 2a and 2b are shown in the communications 
area of R/W1 , ON actuation of each noncontact IC card 2a and the card power source of 2b will be 
carried out (SI), and it will be judged whether the polling command was received (S2). And it is judged 
whether whether the contents of the user-identification information remembered to be the contents of 
the user^identification information which the user-identification information included in the polling 
command will be read as noncontact IC card 2a and 2b be alike, respectively, and was read agreeing, and 
an iron road line code that is, have agreed (S3). Here, when an iron road line code does not agree, which 
noncontact IC card 2a and 2b will also carry out OFF actuation of the bidirectional switch 18, and will 
cut a resonance circuit loop formation, and (S4) and processing actuation end them. Moreover, if the 
existence of a division code will be judged after reading the division code of the user-identification 
information (S5) and there is no division code when the iron road line code has agreed, after transmitting 
a response (S6), data communication by processing will usually be performed between R/W1 (S7). 
[0027] on the other hand, when judged as those with a division code, the section code memorized by the 
station code contained in the polling command, noncontact IC card 2a. and 2b is read succeedingly — 
******** (S8) — a station code — noncontact IC card 2a and 2b ~ (S9) it is judged to be whether it is 
contained in which section code. And when noncontact IC card 2b at the time of it being judged that the 
station code is contained in the section code of noncontact IC card 2a carries out OFF actuation of the 
bidirectional switch 18, a resonance circuit loop formation will be cut (S10), and noncontact IC card 2a 
transmits a response to R/W1, with ON actuation of the bidirectional switch 18 maintained (S1 1). 
Moreover, if the station code is contained in the section code read in noncontact IC card 2b, when 
noncontact IC card 2a carries out OFF actuation of the bidirectional switch 18, a resonance circuit loop 
formation will be cut (S10). and noncontact IC card 2b will transmit a response to R/W1, with ON 
actuation of the bidirectional switch 18 maintained (811). Then, between R/W1 and noncontact IC card 
2a, and 2b, data communication by processing, such as anti collision, mutual recognition, a memory lead, 
and a memory light, is usually performed (SI 2). 

[0028] By the way, in the gestait of this operation, although the non-contact communication system with 
which R/W1 is carried in a station ticket gate machine, and noncontact IC card 2a and 2b are a 
commuter pass, a ticket, etc., and consist of R/W1 and noncontact IC card 2a, and 2b is used as an 
automatic wicket system, use in the example of an application as not limited only to such a configuration, 
for example, shown below is also possible. Namely, although illustration is omitted It is carried in the 
passage regulation equipment with which R/W was installed in the high-speed toll gate, the pay parking 
lot, etc. Noncontact IC cards may be a highway traffic ticket and a parking ticket, under the present 
circumstances, the user-identification information which the user-identification information and the 
noncontact IC card of the polling command which R/W which can be boiled and set transmits have 
memorized — it is alike, respectively and information required for passage authorization at least is 
included, if it becomes Even if it is the case where two or more noncontact IC cards overlapped, and are 
shown, positive data communication can be performed. 

[0029] Moreover, there is not necessarily necessity that the non-contact communication system 
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concerning the gestalt of this operation is used only in an intersection customs clearance staff. As 
opposed to each with the user-identification information which the user-identification information and 
the noncontact IC card of the polling command which R/W transmits have memorized When it is also 
. possible to include the category code which limits the candidate for use of a noncontact IC card, such 
as an object for close leaving and an object for cash drawers, and such a configuration is adopted Even 
if the noncontact IC card which is a commuter pass, and the noncontact IC card which is an object for 
close leaving are shown in the condition of having overlapped mutually, it will be distinguished easily, and 
proper processing actuation will be performed corresponding to an application. That is. it becomes 
possible to use non-contact communication system as various kinds of security systems by what the 
application of the non-contact communication system explained above is not limited only to an 
intersection customs clearance staff, the noncontact IC card is done to registration, such as a password 
and an ID code, and it does for R/W to check control, such as a password and an ID code. Of course, it 
may be included in accessories, such as a wrist watch which non-contact communication media were 
not limited to a noncontact IC card, for example, the user has attached to the body further again. 
[0030] 

[Effect of the Invention] According to the non-contact communication niedia. non-contact information 
read-out / write-in machine, and non-contact communication system concerning this invention Since 
the non-contact communication media with which the contents of the user-identification information 
beforehand remembered to be the contents of the user-identification information included in the 
question signal transmitted from non-contact information read-out / write-in machine did not agree cut 
their resonance circuit loop formation Even if it is the case where the non-contact communication media 
of two or more sheets overlap, it does not happen that the resonance point to non-contact information 
read-out / write-in machine changes, but positive data communication between the non-contact 
communication media of two or more sheets, and non-contact information read-out / write-in machine 
can be performed. And since it becomes unnecessary to establish the detection means for detecting the 
overlap of non-contact communication media, or to add the protocol which determines the priority of 
cutting sequence when overlap is detected with such a configuration, the advantage that a 
miniaturization and cost cut of circuitry or the whole equipment can be aimed at is also secured. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to non-contact communication media, non-contact 
information read-out / write-in machine, and non-contact communication system. 
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PRIOR ART 



[Description of the Prior Art] Since it is necessary for it to be necessary to supply to an automatic 
ticket gate and after a user picks out a commuter pass from commuter pass ON ** which is a card 
holder, or a wallet every, whenever it passed the automatic ticket gate installed in the station of a 
railroad, and to collect commuter passes, and to contain to commuter pass ON **, although the 
automatic wicket system which uses a magnetic card as a commuter pass or a ticket is introduced from 
the former at the station of a railroad, for example, this kind of automatic wicket system will take 
troublesome time and effort. Then, although the non-contact-type automatic wicket system which can 
pass only by what a user shows an automatic ticket gate a commuter pass to is being put in practical 
use and the illustration abbreviation is carried out in recent years Non-contact information read-out / 
write-in machine with which the antenna coil which generates a field was prepared in this kind of 
automatic wicket system, and the automatic ticket gate which comes to carry the so-called 
reader/writer (henceforth R/W), The non-contact communication media which perform ticket gate 
processing, for example, the commuter pass and ticket which are a noncontact IC card, are used by 
performing data communication between R/W, passing through the inside of the communications area 
which consists of a field which R/W emits. 

[0003] Namely, the noncontact IC card used as a commuter pass etc. With LC resonance circuit which 
consists of an LC resonance circuit which carries out resonance actuation to the electromagnetic 
induction by the field which R/W emits being, and generates electromotive force with resonance 
actuation, i.e., a coil, and a capacitor The power circuit which changes induced electromotive force into 
self operating power, the demodulator circuit which restores to the command on which the field which 
R/W generates is overlapped, or data. Have CPU which is the control means which writes in data in 
memory or reads the data in memory according to a command, and it is constituted. The data which . 
communicate among these noncontact IC cards and R/W are information, such as the entrainment 
section, an estimated usable period, and close sale-of-tickets record. 

[0004] By the way, although the user who changes between two or more iron road lines, or uses the 
route where the entrainment section was divided even if it is a single iron road line needs to possess two 
or more noncontact IC cards as a commuter pass If an automatic ticket gate can be passed by showing 
as they are two or more noncontact IC cards which contain to card holders, such as commuter pass ON 
** and a wallet, with two or more noncontact IC cards piled up, and were contained to the card holder 
For a user, time and effort is not required and it becomes very convenient. 

[0005] However, as a result of the coil LI and L2 comrades which constitute each LC resonance circuit 
carrying out an electromagnetic coupling and mutual-inductance M's occurring between these coils LI 
and L2 for example, since contiguity arrangement of the noncontact IC cards is carried out within the 
field of R/W when two noncontact IC cards overlap, it will differ from the resonance point omega 0 in 
case resonance point omegaO' of a noncontact IC card to R/W is an independent noncontact IC card. 
That is, if the capacitors which constitute each of LC resonance circuit are C1 and C2 and it is L1=L2=L 
and C1=C2=C, resonance point omegaO' in the case of thing-receiving and overlapping whose resonance 
point omega 0 at the time of the noncontact IC card existing independently is 1/2 0= 1/(LxC) of omega 
will be set to omegaO -1/(L+M) (xC)l/2. It becomes impossible therefore, to perform data communication 
among these noncontact IC cards and R/W at the time of the reply to R/W, as a result of change of the 
current which flows LC resonance circuit of each noncontact IC card decreasing and the received signal 
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level of R/Vy becoming small. 

[0006] The method which loses the electromagnetic coupling of coils is proposed by cutting the 
resonance circuit loop formation with which detected as the noncontact IC card itself being about two or 
. more sheets overlapping on the need of avoiding such un~arranging, and the noncontact IC card except 
having been specified is equipped in the sequence set up beforehand. That is. although the illustration 
abbreviation is carried out, cutting elements, such as a bidirectional switch and an FET circuit, are 
beforehand incorporated into the resonance circuit loop formation of each noncontact IC card, and it is 
the method cut as it is also with a cutting element about the resonance circuit loop formation with which 
the noncontact IC card except having been specified is equipped. And since the resonance circuit loop 
formation in the noncontact IC card except having been specified will be cut with such a method, data 
communication will be possible for a mutual inductance occurring among the coils which constitute LC 
resonance circuit as a result to which it does not happen but resonance point omegaO' of each 
noncontact IC card becomes equal to omega 0. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to the non-contact communication media, non-contact information 
read-out / write-in machine, and non-contact communication system concerning this invention Since 
the non-contact communication media with which the contents of the user-identification information 
beforehand remembered to be the contents of the user-identification information included in the 
question signal transmitted from non-contact information read-out / write-in machine did not agree cut 
their resonance circuit loop formation Even if it is the case where the non-contact communication media 
of two or more sheets overlap, it does not happen that the resonance point to non-contact information 
read-out / write-in machine changes, but positive data communication between the non-contact 
communication media of two or more sheets, and non-contact information read-out / write-in machine 
can be performed. And since it becomes unnecessary to establish the detection means for detecting the 
overlap of non-contact communication media, or to add the protocol which determines the priority of 
cutting sequence when overlap is detected with such a configuration, the advantage that a 
miniaturization and cost cut of circuitry or the whole equipment can be aimed at is also secured. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, it is detected as the noncontact IC card itself being 
about two or more sheets overlapping. By the method which cuts the resonance circuit loop formation 
with which the noncontact IC card except having been specified is equipped in the sequence set up 
beforehand [ that the circuit scale of a noncontact IC card increases sharply since it is necessary to add 
a detection means to detect the overlap of noncontact IC cards, and ] It is necessary to add the 
protocol for determining the priority of cutting sequence when the overlap of noncontact IC cards is 
detected. And even if it adopts such a configuration, the present condition is that whose dependability 
over overlap detection of noncontact IC cards is not necessarily high. 

[0008] An example is taken inconvenient, it is originated, and this invention does not need to detect such 
a thing that two or more noncontact IC cards overlap, and aims at offer of the non-contact 
communication media which can moreover perform positive data communication, with a protocol not 
added, non-contact information read-out / write-in machine, and non-contact communication system. 
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MEANS 



[Means for Solving the Problem] The non-contact communication media concerning claim 1 of this 
invention possess the resonance circuit used for the non-contact communication link with non-contact 
information read-out / write-in machine. The question signal transmitted from R/W including the 
user-identification information on the contents that non-contact communication media are specified, 
The so-called polling command is received, and when the contents of the user-identification information 
which oneself has memorized, and the contents of the user-identification information included in the 
received polling command do not agree, it is characterized by being the configuration of cutting one's 
resonance circuit loop formation. R/W concerning claim 2 is characterized by to be the configuration of 
performing a non-contact communication link after receiving the reply signal which transmits a polling 
command including the user-identification information on the contents that non-contact communication 
media are specified, and is transmitted from the non-contact communication media with which the 
contents of the user-identification information which oneself has memorized, and the contents of the 
user-identification information included in the received polling command agreed, and the so-called 
response. 

[0010] The non-contact communication system concerning claim 3 of this invention The resonance 
circuit used for the non-contact communication link with non-contact information read-out / write-in 
machine is provided. The polling command transmitted from R/W including the user-identification 
information on the contents that non-contact communication media are specified is received. The 
non-contact communication media which cut their resonance circuit loop formation when the contents 
of the user-identification information which oneself has memorized, and the contents of the 
user-identification information included in the received polling command do not agree, A polling command 
including the user-identification information on the contents that non-contact communication media are 
specified is transmitted. It is characterized by having R/W which performs a non-contact communication 
link after receiving the response transmitted from the non-contact communication media with which the 
contents of the user-identification information which oneself has memorized, and the contents of the 
user-identification information included in the received polling command agreed. The non-contact 
communication system concerning claim 4 is indicated to claim 3, and it is characterized by containing 
the category code which limits the candidate for use of non-contact communication media at least in 
each with the user-identification information which the user-identification information and non-contact 
communication media of the polling command which R/W transmits have memorized. 
[0011] The non-contact communication system concerning claim 5 of this invention is indicated to claim 
3. R/W is carried in passage regulation equipment, and it is characterized by including information 
required for passage authorization at least at each with the user-identification information which the 
user-identification information and non-contact communication media of the polling command which 
R/W transmits have memorized. The non-contact communication system concerning claim 6 of this 
invention is indicated to claim 3. R/W is carried in the automatic ticket gate installed in the station of a 
railroad, and it is characterized by containing the iron road line code and the section code at each with 
the user-identification information which the user-identification information and non-contact 
communication media of the polling command which R/W transmits have memorized. 
[0012] 

[Embodiment of the Invention] The block diagram which, and is shown, [ drawing 1 ] [ the non-contact 
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communication system concerning the gestalt of this operation ] [ **] [ type ] The block diagram which, 
and is shown, [ drawing 2 ] [ R/W which constitutes non-contact communication system ] [ **] [ type ] 
The block diagram which, and is shown, [ drawing 3 ] [ the noncontact IC card which is the non-contact 
, communication media which constitute non-contact communication system ] [ **] [ type ] The block 
diagram showing the important section configuration of the noncontact IC card which drawing 4 requires 
for a modification, and drawing 5 are the sequence diagrams showing the processing actuation performed 
between R/W and a noncontact IC card, each of R/W and sign 2a and 2b shows a noncontact IC card, 
and, as for the sign 1 in drawing, the sign 3 shows the field. And the flow chart with which R/W is carried 
in an automatic ticket gate, and the flow chart and drawing 9 which shows processing actuation of the 
explanatory view in which drawing 6 shows the example of a configuration of a polling command, the 
explanatory view in which drawing 7 shows the example of a polling command, and R/W by which drawing 
8 was carried in the automatic ticket gate show the fundamental processing actuation at the time of a 
noncontact IC card being a commuter pass, and drawing 10 are the explanatory views showing the 
difference in actuation between noncontact IC cards, and drawing 1 1 is the flow chart the applied 
processing actuation of the noncontact IC card which is a commuter pass be shown. 
[0013] It is used as an automatic wicket system and the non-contact communication system concerning 
the gestalt of this operation consists of noncontact IC card 2a which is R/W1 which forms the field 3 
which serves as a communications area after being carried in the automatic ticket gate installed in the 
station of a railroad, as drawing 1 shows, two or more commuter passes (drawing two sheets) which 
communicate with R/W1 after minding a field 3, and 2b. In addition, the number of sheets of noncontact 
IC card 2a which overlaps mutually, and 2b is not restricted to two sheets, and, of course, you may be 
three or more sheets. And the antenna coil 4 which R/W1 here carries out an electromagnetic coupling 
to noncontact IC card 2a and 2b as drawing 2 shows, and carries out data communication to noncontact 
IC card 2a and 2b, The demodulator circuit 5 which restores to them and takes out the response and 
data which amplified change of the electrical potential difference generated with antenna coil 4, and have 
been transmitted from noncontact IC card 2a and 2b, The modulation circuit 6 which superimposes the 
command and data which are transmitted to noncontact IC card 2a and 2b as change of a field 3, It 
consists of CPU7 which controls actuation by whole R/W1, RAM9 for storing temporarily the access 
data of ROMS and CPU? with which the control program is stored, and a high order interface 10 
connected with high order devices (illustration abbreviation), such as a body of an automatic ticket gate. 
[0014] On the other hand, each of noncontact IC card 2a in this case and 2b LC resonance circuit which 
consists of an LC resonance circuit 1 1 which electromotive force generates as the electromagnetic 
induction at the time of the field change accompanying migration in a communications area is also, i.e., a 
coil, and a capacitor 12 as drawing 3 shows, The power circuit 13 which changes into self operating 
power the induced electromotive force generated in LC resonance circuit. The demodulator circuit 14 
which restores to the command on which the field 3 which R/W1 generates is overlapped, or data, The 
nonvolatile memory 15 which has memorized various kinds of information, such as the 
getting^on-and-off section and a shelf-life, CPU16 which controls read-out and the writing from 
nonvolatile memory 1 5 according to a command. The modulation circuit 1 7 to which the current which 
flows LC resonance circuit is changed in case a response and data are transmitted to R/W1 , It consists 
of a bidirectional switch 18 which functions as a cutting element of a resonance circuit loop formation, 
and usually sometimes continues carrying out ON actuation, and RAM20 for storing temporarily the 
access data of R0M19 and CPU16 with which the control program is stored. 

[0015] In addition, the ON/OFF control of FET21 is to be an analog switch, i.e., the analog switch which 
comes to use FET21, as a cutting element not restricted to the bidirectional switch 18 and shown by 
drawing 4 of course, for FET21 to turn on in the configuration of drawing 4 . especially, until a power 
source starts, and to be carried out by the switch control signal after it. That is, since the switch control 
signal outputted from CPU 16 until a power source starts is still a low level, a forward electrical potential 
difference joins the gate of FET21, and it has been turned on. And when a switch control signal is a low 
level after a power source starts, FET21 turns on, LC resonance circuit will be in the condition which 
can be operated, when a switch control signal is conversely high-level, FET21 will turn off and LC 
resonance circuit will be in disabling of operation. 

[0016] In R/W1 concerning the gestalt of this operation, a command and data are transmitted to 
noncontact IC card 2a and 2b according to the directions from a high order device. Processing actuation 



2/5 



2007/10/04 17:22 



JP,2000-123138,A [MEANS] http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 

which receives the response and data which have been transmitted from noncontact IC card 2a and 2b. 
and is transmitted to a high order device is performed. Moreover, especially The polling command with 
which the user-identification information on the contents that noncontact IC card 2a (2b) was specified 
. was included and which it asks and is a signal. For example, carrying out data communication between 
noncontact IC card 2a while moving in the inside of a communications area, and 2b. after transmitting 
the polling command as shows the example of a configuration by drawing 6 and receiving the response 
which are noncontact IC card 2a and a reply signal from 2b is performed. In addition, in the data 
communication between R/W1 in this case and noncontact IC card 2a. and 2b. general processing 
actuation as usual, such as mutual recognition for eliminating the anti collision for preventing processing 
actuation, i.e., interference, as shown by drawing 5 , and a counterfeit card etc.. noncontact IC card 2a, 
and a memory lead and a memory light to the nonvolatile memory 15 of 2b, is performed. 
[0017] By the way, although [ the gestalt of this operation ] non-contact communication system is used 
as an automatic wicket system, and R/W1 is carried in a station ticket gate machine and noncontact IC 
card 2a and 2b are commuter passes, as drawing 7 shows, the iron road line code and the station code 
are contained in the user-identification information on the polling command in such a case at least. In 
addition, the station code here means the information for pinpointing the station in which the automatic 
ticket gate which carried R/Wl is installed. 

[0018] Moreover, the user-identification information which comes to contain an iron road line code and a 
section code also in the nonvolatile memory 15 of noncontact IC card 2a in this case and each 2b is '. 
memorized beforehand, and the section code here means the information which is the set of the station 
code which exists within the entrainment section which can be got on and off as the commuter pass 
which consists of noncontact IC card 2a and 2b is also, and which was specified for every station. 
Furthermore, CPU 16 which each noncontact IC card 2a and 2b possess It is supposed that ON actuation 
of the bidirectional switch 1 8 was freely carried out when the contents of the user-identification 
information beforehand remembered to be the contents of the user-identification information included in 
the polling command agreed. The iron road line code and station code which are contained in the 
user-identification information on a polling command when user-identification information does not 
agree, When it is judged that the iron road line code and section code which are contained in the 
memorized user-identification information have not agreed, the control which carries out OFF actuation 
of the bidirectional switch 1 8 that noncontact IC card 2a and the resonance circuit loop formation of 2b 
should be cut is to be realized. 

[0019] Therefore, the following processing actuation will be performed in noncontact IC card 2a 
considered as such a configuration, and 2b. First, after the coil 1 1 received the field 3 which R/W1 has 
generated and changing that it is also in a power circuit 13 about induced electromotive force into self 
operating power, it gets over that it is also in a demodulator circuit 14 about the command and data on 
which the field 3 which R/W1 generates is overlapped. And it will be analyzed that the command and 
data to which it restored are also at CPU16, and a response is transmitted by changing the current of 
LC resonance circuit in a modulation circuit 1 7. Moreover, in this case, noncontact IC card 2b (2a) with 
which the contents of the user-identification information beforehand remembered to be the contents of 
the user-identification information included in the polling command did not agree will cut its resonance 
circuit loop formation, and processing actuation succeedingly shown by drawing 5 is performed 
henceforth. In addition, although CPU16 is used here, it is also possible to realize that hardware is also 
about such processing actuation. 

[0020] Next, the fundamental processing actuation in the non-contact communication system which 
. consists of R/W1, and two noncontact IC card 2a and 2b is explained based on drawing 8 - drawing 10 . 
In addition, on the need of changing between two iron road lines, the user possesses noncontact IC card 
2a which is two commuter passes, and 2b, and presupposes that iron road line codes differ mutually 
among the user-identification information beforehand memorized by each noncontact IC card 2a and 2b 
here. 

[0021] First, processing actuation of R/W1 carried in the automatic ticket gate is explained, referring to 
drawing 8 which is the flow chart which shows processing actuation of R/W. This R/W1 forms the field 3 
which serves as a communications area based on the directions from a high order device, is 
superimposed on a polling command including the user-identification information on the contents that 
noncontact IC card 2a and 2b are specified by the field 3, and is continuing (SI) being transmitted. And it 
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is Judged whether transmitting a polling command was being continued and the response was received 
until it receives a response from the user-identification information included in the polling command, i.e., 
an iron road line code, noncontact IC card 2a, noncontact IC card 2a with which the iron road line code 
, which the 2b itself has memorized as user-identification information agreed, and 2b (S2). Then, when it is 
judged that the response was received, data communication by processing, such as processing actuation, 
i.e., anti collision, as shown by drawing 5 between R/W1 which received the response, and noncontact IC 
card 2a and 2b, mutual recognition, a memory lead, and a memory light, will usually be performed (S3). 
[0022] Processing actuation which is explained below is performed, referring to the flow chart of drawing 
9 on the other hand, if it is in noncontact IC card 2a which is a commuter pass, and 2b. First, if 
noncontact IC card 2a which is usually a commuter pass [ that the users approaching the automatic 
ticket gate with which R/W1 was carried have overlapped since the resonance circuit loop formation was 
formed with ON actuation of noncontact IC card 2a at the time and the bidirectional switch 18 of each 
2b carried out ], and 2b are shown in the communications area of R/W1, high induced voltage wilt occur 
in noncontact IC card 2a and LC resonance circuit of 2b. and a card power source will carry out ON 
actuation (SI). However, since two noncontact IC card 2a and 2bs overlap and electrical characteristics 
change, the communications area in this case is narrow compared with the case where noncontact IC 
card one of 2a (2b) exists independently. And it is judged whether the polling command transmitted from 
R/W1 was received (82). In addition, although the communications area is narrow, that a polling 
command can be received has both these two noncontact IC card 2a and natural 2b. 
[0023] furthermore, in noncontact IC card 2a which received the polling command, and 2b [ whether the 
contents of the user-identification information remembered to be the contents of the user-identification 
information included in the polling command agree, and ] That is, decision whether an iron road line code 
agrees will be performed (S3), and noncontact IC card 2a (2b) with which the iron road line code agreed 
transmits a response to R/W1, with ON actuation of the bidirectional switch 18 maintained (S4). In 
noncontact IC card 2b (2a) which did not agree on the other hand since iron road line codes differed! 
cutting a resonance circuit loop formation is performed by carrying out OFF actuation of the 
bidirectional switch 18 (S5). That is, each of noncontact IC card 2a and 2b will perform actuation as 
shown by drawing 10 in this case. Consequently, although two noncontact IC card 2a and 2bs overlap, 
since the resonance circuit loop formation of noncontact IC card 2b (2a) is cut, each noncontact IC card 
2a and 2b will be in the condition same with existing independently. 

[0024] Consequently, it does not happen that coil 1 1 comrades which constitute each noncontact IC 
card 2a and LC resonance circuit of 2b carry out an electromagnetic coupling, but it becomes, without a 
mutual inductance occurring among these coils 1 1. therefore, the case where, as for overlapping 
noncontact IC card 2a and the resonance point to R/W1 of 2b, each noncontact IC card 2a and 2b exist 
independently and abbreviation — it will be the same, and between these noncontact IC card 2a, 2b, and 
R/W1, no un-arranging also has data communication and activation of it is attained. So, between R/W1 
which received the response, and noncontact IC card 2a and 2b, data communication by processing, 
such as mutual recognition, a memory lead, and a memory light, is usually performed (86). In addition, 
when a polling command is not received by which noncontact IC card 2a and 2b. either, both noncontact 
IC card 2a after it will be judged whether the synchronous timing of a polling command and 
corresponding fixed time amount passed (S7) and fixed time amount passes, and 2b will carry out OFF 
actuation of the bidirectional switch 18. and will cut a resonance circuit loop formation (85). 
[0025] Furthermore, noncontact IC card 2a which is a commuter pass, and applied processing actuation 
of 2b are explained, referring to the flow chart shown by drawing 1 1 succeedingly. In addition, since 
processing actuation of R/W1 carried in the automatic ticket gate is the same as the contents explained 
with reference to drawing 8 , it omits explanation. And on the need of using the route where the 
entrainment section was divided into two although it was a single iron road line here. The user possesses 
two noncontact IC card 2a and 2b as a commuter pass. It is premised on the division code which shows 
that these noncontact IC card 2a and 2b use a division route, and the section code being memorized as 
user-identification information while noncontact IC card 2a and an iron road line code common to each 
of 2b as user-identification information are memorized. 

[0026] If noncontact IC card [ that users have overlapped ] 2a and 2b are shown in the communications 
area of R/W1, ON actuation of each noncontact IC card 2a and the card power source of 2b will be 
carried out (81). and it will be judged whether the polling command was received (82). And it is judged 
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whether whether the contents of the user-identification information remembered to be the contents of 
the user-identification information which the user-identification information included in the polling 
command will be read as noncontact IC card 2a and 2b be alike, respectively, and was read agreeing, and 
, an iron road line code that is. have agreed (S3). Here, when an iron road line code does not agree, which 
noncontact IC card 2a and 2b will also carry out OFF actuation of the bidirectional switch 18. and will 
cut a resonance circuit loop formation, and (S4) and processing actuation end them. Moreover, if the 
existence of a division code will be judged after reading the division code of the user-identification 
information (S5) and there is no division code when the iron road line code has agreed, after transmitting 
a response (S6), data communication by processing will usually be performed between R/W1 (S7). 
[0027] on the other hand, when judged as those with a division code, the section code memorized by the 
station code contained in the polling command, noncontact IC card 2a. and 2b is read succeedingly — • 
******** (S8) — a station code — noncontact IC card 2a and 2b — (S9) it is judged to be whether it is 
contained in which section code. And when noncontact IC card 2b at the time of it being judged that the 
station code is contained in the section code of noncontact IC card 2a carries out OFF actuation of the 
bidirectional switch 18, a resonance circuit loop formation will be cut (S10), and noncontact IC card 2a 
transmits a response to R/W1, with ON actuation of the bidirectional switch 18 maintained (S11). 
Moreover, if the station code is contained in the section code read in noncontact IC card 2b, when 
noncontact IC card 2a carries out OFF actuation of the bidirectional switch 18, a resonance circuit loop 
formation will be cut (S10), and noncontact IC card 2b will transmit a response to R/W1, with ON 
actuation of the bidirectional switch 18 maintained (S11). Then, between R/W1 and noncontact IC card 
2a, and 2b, data communication by processing, such as anti collision, mutual recognition, a memory lead, 
and a memory light, is usually performed (SI 2). 

[0028] By the way, in the gestalt of this operation, although the non-contact communication system With 
which R/W1 is carried in a station ticket gate machine, and noncontact IC card 2a and 2b are a 
commuter pass, a ticket, etc., and consist of R/W1 and noncontact IC card 2a. and 2b is used as an 
automatic wicket system, use in the example of an application as not limited only to such a configuration, 
for example, shown below is also possible. Namely, although illustration is omitted It is carried in the 
passage regulation equipment with which R/W was installed in the high-speed toll gate, the pay parking 
lot. etc. Noncontact IC cards may be a highway traffic ticket and a parking ticket, under the present 
circumstances, the user-identification information which the user-identification information and the 
noncontact IC card of the polling command which R/W which can be boiled and set transmits have 
memorized — it is alike, respectively and information required for passage authorization at least is 
included, if it becomes Even if it is the case where two or more noncontact IC cards overlapped, and are 
shown, positive data communication can be performed. 

[0029] Moreover, there is not necessarily necessity that the non-contact communication system 
concerning the gestalt of this operation is used only in an intersection customs clearance staff. As 
opposed to each with the user-identification information which the user-identification information and 
the noncontact IC card of the polling command which R/W transmits have memorized When it is also 
possible to include the category code which limits the candidate for use of a noncontact IC card, such 
as an object for close leaving and an object for cash drawers, and such a configuration is adopted Even 
if the noncontact IC card which is a commuter pass, and the noncontact IC card which is an object for 
close leaving are shown in the condition of having overlapped mutually, it will be distinguished easily, and 
proper processing actuation will be performed corresponding to an application. That is, it becomes 
possible to use non-contact communication system as various kinds of security systems by what the 
application of the non-contact communication system explained above is not limited only to an 
intersection customs clearance staff, the noncontact IC card is done to registration, such as a password 
and an ID code, and it does for R/W to check control, such as a password and an ID code. Of course, it 
may be included in accessories, such as a wrist watch which non-contact communication media were 
not limited to a noncontact IC card, for example, the user has attached to the body further again. 



[Translation done.] 



5/5 



2007/10/04 17:22 



JP,2000-123138,A [DESCRIPTION OF DRAWINGS] 
* NOTICES.* 



http://wwvv4.ipdLinpit.go.jp/cgi-bin/Lran„web.cgLejje 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the block diagram in which, and showing it. [ the non-contact communication system 
concerning the gestalt of this operation ] [ **] [ type ] 

[Drawing 21 It is the block diagram in which, and showing it. [ R/W which constitutes non-contact 
communication system ] [ **] [ type ] 

[Drawing 3l It is the block diagram in which, and showing it. [ the noncontact IC card which is the 
non-contact communication media which constitute non-contact communication system ] [ **] [ type ] 
[Drawing 41 It is the block diagram showing the important section configuration of the noncontact IC 
card concerning a modification. 

[Drawing 5l It is the sequence diagram showing the processing actuation performed between R/W and a 
noncontact IC card. 

[Drawing 61 It is the explanatory view showing the example of a configuration of a polling command. 
[Drawing 71 It is the explanatory view showing the example of a polling command. 

[Drawing 81 It is the flow chart which shows processing actuation of R/W carried in the automatic ticket 
gate. 

[Drawing 9l It is the flow chart which R/W is carried in an automatic ticket gate, and shows the 

fundamental processing actuation at the time of a noncontact IC card being a commuter pass. 

[Drawing 101 It is the explanatory view showing the difference in actuation between noncontact IC cards. 

[Drawing 1 11 It is the flow chart which shows applied processing actuation of the noncontact IC card 
which is a commuter pass. 
[Description of Notations] 

1 R/W (Non-contact Information Read-out / Write-in Machine) 
2a Noncontact IC card (non-contact communication media) 
2b Noncontact IC card (non-contact communication media) 
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^. *^B^©it5ft^6tc^^^^SMiift^';^7"A«iS^ 

^3CCiEt£Lfc^i©-C*>o-C, R/W«j^il©lR(ClS:® 
3n/cSK)3$(=(=L^«:M«S3ti/c^>©-C*«3. R/WASj|| 
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{0012] 

<Dram?T 3 n -5 js&ffiaw^ -Jr > ;^ s-c* . 

«I5!(tL^^c^giE ? n/c R/wcDittfflgjjf'P^&^-r a - 5^ 
I'-h. ®9WR/W*ia8ji55^tLtS{C^tS$n. *^-:>« 

[0013] *5«fe(DJKMtc^6#N^S43ift'>X7-A 

IC*-K2a. 2 b <i:*^6^^$nri.^So nt*J. S 
IHCfi^cO^-^rCi^^^fiil C:^- K2 a. 2 b®tS( 
2 t$jtcKe,n&c 3t5(JW±-c*-oribJ: 
i>c:i{i^a&-c4>.s. -eoT. cc-r®R/wi». la 

2t?^TJ:^{c. ^^SMIC*-F2a. 2htm&m 
I^SSMI C;<7- K2 a, 2 h tj=- ^m.mri>T 

^^b^rifiHU. |IHgMIC:^-F2a. 2 b*^6jilM3 

lalSSSi. C*-K2a. 2 b'^iSlfiStx.S 

mSS 6 i , R/W 1 <D±Wmf-^Pf0t C P U 7 i , 
*IJiai7'Di/'7A*stSiW3n-Ct»SROM8 i. CPU 7 
©T i'H2Xf=-^i;&— R!FiB1tLr*i< fc««)©R AM9 

aa6?fetL^*<*^t<!:©±{4^s o^^tms) i^gigi 

3ti/c±{4-f>^'-7:t-f 1 O <!;*>6«^3n-rt* 

[0014] —io. C<DWiiCi6V) i>f^W& \Cti-\r2 
a, 2b©S^tt. m^'CfrstX'yUi. iimi'JTrt-C 
©#«j(cf* ^se^^<tB#©mfi2SI^-c4) -c«a^:^*5|6 
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-9-1 2*>6^c-5LCft«i51Sg<l:. LCitegmsg-C^^L- 
/cSf^«as:*j*Sa©S()f'PS:t»«:^Jfe-rsmj!gI5ii{Si 3 
<!:. R/W l*s^^t: •£.561^3 icaa5txrt,^-5 3V> 
F-?>7=- ^ ^rmiElf -SaPiaSS 1 4 <«: , ^Pf |KPb^-?>W3S!i 
Xiraj&:i©J; ^ )i#«©tt$B*IBltL.rt»s:^ai^^ 

©gi*^tfiL/-^S#ii^5^^:*IJ®-r^>CPU 1 6 <t, UXjI^ 
>XRi>'7'- R/W 1 •-vi j^irr ^^{C L CJtffilHl 

es^d^n^ms^^^fb^-if -s^i^nsg 1 7 <b. ^wm^ 

10 ;U-r'-©W»rS^iL-C*S«6L> d^o, a;^^K:«ON 
ai)fPL^W'S2X:^FI»IX 5^ 1 8 <!:. fUtSI^'U A*i 
*&lfiSn-Cl,»4ROM 1 Qi, CPU 1 6©Ti'H2;^7' 
^iateE-r-5/cJst>©RAM2 0 <!:*>6««3tir 

[0015] ^i*?. WBrglS*sS:^lSi:^-f ^ 1 8 vzm 

5^, OSO. F ET2 1 *fflliT^J.Sr:>-Ci^X'r 

*Jl,^-C», S®5!»*3S^&±3!li5*-C»FET2 l*lON 

20 L. ^taJyp^l*;^ -f ?-MMt-^fc J: -^r F E T 2 1 *i 
ON/OF FSiJiasnscttc^corti-So -t^c^d^. 
mas*5a:%±*5-5*-c©CPU i 6 3!i>6W:t;3n-2);^-< 

f 5^*IJtaHl^«a-U'^^W©*at?3E>S©-C. FET2 
l©y- Kc{*iE^II*5lJOt>-orON(C^Co-Cl^-2.. 

U-^jV©^{Ctt F E T 2 1 *SO N l/t l.C^WmWfi9b 

i'^-^Wi^m i . it ;^ 9=■*lJ^aIM■^*^>'^ -^ly-ov 
©B^lCttF ET 2 1 *50F F LCI^ffiliI8S*s«l{'P^ 

30 [0016] **Si©ff$SI(C<lS R/W 1 -CK. 

S3i^6©J§ii^(ciJe-7-C#N^MI C*- K2 a. 2b'^<t 

2 a. 2 b*>6SI«$tl-C*/cU>^Ji<>XRCJff'-5r^ 
•3. #tc«. #^«MIC*-F2a (2b) ^'^^•&ti> 

!i<-'J>^=i-7>Fifej^L. #^SMIC*-F2a. 
2 b*>e.©I&^m#'C*4 u::^7j<>;x*^(iL/fc^ A-C 
40 amx Trt*i^tl)*©^fSfell IC;*7-F2a. 2b<!: 

*5Ct.5R/WlSO*^Ngfi4l C*-F2a. 2bP^©7" 

m*E)5±-r^/ca6©T>^3';y3>, «&3S*-F?rgf 
^•rS/cJi)!:ci'©*Bi:i2iE. ^^«fi4I C:<7- F2 a. 2 
b©:^»|fett^*'; 1 StcSsf-T'S-rf^'J 'J- K-*»^*'J 

7 F i !,» -7/cfie*ji 0 ©-«w&«ias!)i'f *siitf s n 

•So 

[0017] tciv. :^mmmmx'[t. ^mnmm 

so i';:^f^A*ig8b5ipl=Lt^X7^AiO-CfiJffl3n-Sfc©-C* 



5!7-K2a. 2 b*sSW#t?*-5iL-r(,»-S*J. C(DJ: 

^ J«^(c*ji:t ^- >; > y 3 V > K - -rmmm 

[0 0 1 8 3 c<omicisii i,0mSi I C*- K 2 

a. 2 b^-ti-en©^»f6tt>*'; 1 5(cfc. &immsi 

;<;-K2a, 2 b*'e.^l-S^#'Cfc oTSK^BIfle/a:^ 

-F2a, 2 b*5fl,(ii,-ct»-SCPU 1 6«. 3j<- U > 

f^:^'{~j^l&^ONm'^SMtc^t^tU, :3.-lf|S6glJ 
mi83!»«^iScLAj:*>ofc|g. mtf. Jj<-'J>4^3V>F 
©:x— !fiam$RK:^Sn^j^itagi^=i- F^IR3- F 
i. iettbTt,^?,^— !fiSl?iJt«$gtcS3!*a2.^iffiieR=i 

{c«. ^NSM IC*-F2a, 2b ©WgUK^i.- 

[0 0 19lSe-5T. C©J:5<ci«fiS<t3ti)fc^N«3l!l!l 
CAr-F2a. 2b(C*Jlir«. OT© <t "5 ^cJJiffittf'P 

3 3 ;n 1 t?sm L , ^jSies:>3*SiS@8S 1 

FSOff'-^ttCPU 1 6-C4>-3-C«?«T$n-SC<i: 

(c?3:o. ^IBIHISSI 7■cLC«^glHIS8©msi^*^^t3^^ 
i<:<!:^c«fc'>•r u;^^i<>x*i^<i3ns, Sit. C© 
IS. sK- y >{fa-7i^ F{c^*nfc3.-ifi»gijfs#R©i#3 
S i ^is!)f att b r t » 5 ^ - tf 5Ss>I1t$B©rt S i ix 

^c*^-5/c#^SM I C*-F2b (2a) iZ^^coM^M 

[0020] ;^{c. R/w 1 t2^(o$mm i c*- f 

2 a. 2 b i*'e.iiRS;§n-s^N^gMjift'>;^7-A(c*iW 

•5, ttfc. ccr». 2o©s)tiisseryj«:moi»<-<i:<§i 

a. 2 b^TBiTi^JLrfcO. S^^SSil C*- F2 a. 2 

btc^toiait^n-cusj.— tf^dttiR©^-^. tsidSis 

F*JS:(,»CCS%->-Cl,»SiT?.. 



(5) Ifga 2 0 0 0 - 1 2 3 1 3 8 

8 

[002 1 ] sr. R/w©jiiaftif'p^:^7^-r7a-g^f 

fcR/W 1 ©^{iS«jf'f?:SiH9t--5„ C©R/W 1 «±{4 
«§IA>6©fg/T^cc»-:5t,»Tji{f i y 7tr£i,m^3^m 
fiKL-CfcO. I^SMI C*- F2 a. 2 b ?:!|f5E-rSrt 
g©a-■!flS6SlJtf$85:^^/c^f<- >; > i/3-7> F*seW 

3ccfig$n-cjiim3ni^wTus (s i ) . -ebr. 

;l<-y>y=iv>F{c$*nfc^— tfillSiltt^R. 

0. S«il«ili=J-Fi#^)ttI C:<;-F2a. 2bi6 

10 *i:3.~irmmmt bxii^.Lr<.^i&m^m=i- Fi 

*i^ScL./c^^Ml C*- F2 a. 2 b*ie> U>^5l<>X 

0. u::^;J<>x^§fil^:fc*>§*i»s*iJBTSn-5 (S 
2) . -e©?g. U;<;J<>;^^§<tL'fc<i:«»rSn.5i. 
u;<--i<>;^;&gftO/cR/Wl i^^MI C*- F2 
a. 2 bi©ratc*jl,>rtt. @5-C^L./cJ:5ft*!iS8ttl 

3&sSltf$nSC (S3) . 

20 [0 02 2] — ^mm-c$>^^mM i c *- f 2 

a, 2btc*.o-CK. 09©7O-g^ + - F?:#M<^>3: 

f. jl^B$«:*jW^>#^fti!l C*-F2a. 2 b-^n-e 
tl<Dmi3f^:^-( 'J^l 8»ONiai{1fL//c* S-C^JgHK 
JU-T-^^itS-tt-CCiS©!?. R/WlTii^lSSnfcS 

#-!?*.5^^g^ft6lC:*>-F2a. 2b^R/Wl©jl« 
x'JTrt-Cfil^nr-Si. C:*;- F2 a. 2b© 

30 ONlbf'p-r-S (SI) . yt/cL. C©SRtctel-tS3iltx 
•;r«. 2*Sc©^NgMI C*- F2 a. 2b*sa)i'5^ 

o-cmmw«Fl4*i^^b-rsfca*. i,»-rn7!p-:)j©#^fi4 

IC*-F2a (2 b) ©**imar?*lSU-CI,>4*i^ 

«:l:t-<r»^<i'j:or(,»s, -^br. R/w i ^^e-illfiS 
nt:c»sst<- 'J >y3-7> F^s(tiy)rc*>5*>*i*ij»tS 
tx4 (S2) . jlfix«;T»S^<5:oT:(,>s*i. 
cn62«l©#Ngfl4 I C*- F2 a. 2b*itfc«:;J<- 
y > i'^ V > F L/?#'5 c <h * -5. 

[0 0 2 3] 3 6{C. sJ<->;>ya-7>F?rSfiUfc^f 
40 g^S!lllC*-F2a. 2bt?«. ^- 'J > i^a-?'^ FtC 

$ $ n/c :x — !f i^iJttlfi©rtS <b lett 1/ rt i ^ a — tf IS 

(S3). ^iiSSi^n- F*i^ifcL.fc|I^S4 I C*- F 
2 a (2 b) «?J{:^(S]X-C y?- 1 8©ONS&f'P*i»^l/ 
/cSS-CR/WlJC^tbTU;^!}^;^*^^!^^. (S 
4) . — 7^, S^ilBS^n- K^i^^c^S/ce^tc^SfeUAj:*! 
-ytamM I C F 2 b (2a) -Ct*. jRl&lSi;^ v 
8 40FFttf'P3#-5Ci{Cj:-:>-C*«i[51SS;U-7' 

50 ^wwi-rsci^JSitfsns (ss) . rut>ib. c© 
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•rj:^^cKif'p*^fr-5c«b{c^i:s. ^(omm. zfe© 

^^fttl C;?7- F2 a. 2 b7&sS^c<3^-^-Cl<^-5>K:^>}1iJ 
t>6T. IC:^-K2b (2a) ©^JiHISS-'l'- 

7'*imstiru2>*i6. ^^mmM \ c*- K2 

a. 2 b«#&-C#«El/ri,>6CDi|^«®t^SSiAj:^, 
C 0 0 2 4 ] -ecDife^, I C K 2 a , 2 b 

C;<7- K2 a. 2 b ©R/W HC^PfT 
•5.*ii.^.«S#f Stti! IC;?7-K2a. 2b *i#tt-C#SE 

MlC*-K2a. 2 biR/Wl i(Dia-C«-r-fii 

>1<>X*S<iL./cR/Wl t^mil Cio- F2 a. 2 

ti^-ofcjimMSfcjjsx-i^amA^ittfsn?* (s 

6) . ftfc. C»-rn©#^tt!l C*- K2 a, 2b«:J: 

0- Cfc^^- ";>y=i-7> F*iSft3ti^cJ!p^ /citric 

7 ) . -«^ra**iKaL/fcfi^®#^sai4 1 c k 2 a . 

2 b»i:t){CjK:&lS]X-Y^'5^1 8^0FF«l<'P3-i*-C* 
li|5|S§;U-:7-4W»ffSC itches (S5) . 
[0 025] gi^il^t. 01 l-C^f^P-^ 

1- - h «r#M L 00. * i>imfA 1 C * - K 2 
a. 2 b©tt;fflft«j;rj:«iffi«&{'g*|tt?§-r*. ^c*i. gltti^fc 
tLI»«:^«3n/cR/W 1 ©ji&ffiaftf^ttS 8 *#ML/r 

-15. cn6©#^MlC^7-F2a. 2b*s^mJK 

[0026] *J«^*sa>5: O^o/cS S©#^fl4 I C t) 

-F2a. 2 b4R/W103l(ti';rF«g-CM:T^-rS 
^im^\ Cti-V2 Si, 2h<Di3-V^mifiOn 

m'^^n (SI). Jt<-';>i^3-7> Y^^mvtci)^^ 

3&>*5W»?3tl-S (S2). ^l/t:. sj<-»;>i/r3v> F 

ic-^itin^c=L—^mmmt.i¥mk i c f 2 a . 2 
b©^e-n-etitcj:^TM*^axe.n-5cicc^co, 

$R©I^« i *^^i5c-r i> tf^m\ -5*0. gtiiS§.m 3 - F 

*5-^i6:Lr(,»-2)*>5*i*5*ij»f3n-s (S3) , ccr. 

SftjtlC*-F2a. 2b^>)R:6'|^iI;^-^^^g^l 8*OF 
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¥m{'^VX^Mn)\^-^^^^Sfri>CHCtj:'0 (S 

F5rSEi^gXofc^^-C^fi|n- FWWMA^if'JKr^ti^C 
tCCiJjO (S5). F^SMWtlti. U';^;J<>;^ ■ 

*aimL/c« ( S 6 ) . R/W 1 i®ra-ca««ftStc J: 

?.7^-5?iHt*«s??f (S7) o 

[002 7] -Ij. FW«3 iflKSn/d^tt. 

3\^m^. jJ<->;>i^=i-5'>FK^*4ifcl|R3- Fi#N 

10 g?Mic*-F2a. 2 bfcismsnt:t,^-5>iE:ra=3- F 

<!:*i^*me>n.5Ci«:^cO (S8) . IRa-FAi^tS 

MIC*-F2a. 2 b(,i-rn©Era3- Ffc^snt: 
(,>s*>!W*iJWr^*is (S9). -eutr. ^^SIMIC*- 

F2 a©EPa=3- FtCf?3- Fdi^Sn-ri^-SiWWS 
n/c^tcteW^^^M I C F 2 b W?Ji:&|nix -{-j^ 
1 8 * O F F a&fp 3 # -5 C i tc J; o Ti^HK^U- 

^^»r-r c <t«c)i 0 ( s 1 0 ) . fmm i c f 2 a 
tt?X:&(oi;^ 5^ 1 8©ONS&f'P*iNi^L;^c*i:rR/' 
wi{c?*i/Tu;^jj<>:^*j^-r5 (SI 1). s/c. 
20 ^^MI C*- F2 b7!)^^e^?^B!?^n/cEr^3- F(C|K 

3- F*i^stiri»n«, ^mm i c:^- f 2 a»7X:;? 
ia]x^ -;>5^i s^OFFSftf'FS-a-.scicci-prit^iHi 
!S;P-::^«r^BT-r^{:<!:«C!&r«5 (SlO) . #^MIC 
F 2 b itmijr^^ 1 8 ©O NSJlfP^&iMlltL/c 

^^-CR/Wl {C>!tL-CU;^!l<>X*j^f -5) (SI 

1 ) . ^<Dik. R/w 1 Rmmm i c*- f 2 a . 2 

UtrSn-S (S 1 2) . 
30 [002 8] i c^-r-. *SISg©ffJ®tCte(,i-C». R/ 

w 1 *i|J?3ttLm^c^§t^ ^ n . . ^NSte i c ;<7 - f 2 

a. 2 b*5^#-^^^#Ad:i-c*D. R/WISO'^^ 
SMIC*-F2a. 2b*>5^JCS#^ji«'>;^f^A 

40 ■o-C*iJ:0^©r*)f3 , C©^«:4<5W?,R/W*Sjtfi-r-5 
F*5fBttb-Ct^^:x— t>-'ia«iMfB<!:©-e*T,'en«Cii>^C< 

^^(Dimm I c * - F 7tiJ«^c D ^ o r s n/cis^t? ' 

$>-^Xi> mmfj: t'- jiff ?:ll^f bf# S C i 
[0029] S/c. 2(5:|IJS©Ji5)®«:«^-5^fgftKl«i^;^ 

Wt?(iii:c < . R/WASillft-rS^- y Vi'a-v^ F©:3. 
— tfSSSiJtS«i#^«* I C iy- F^iiBttOtTt^-S^— 9* 
50 iKSiJtt«i©S/?«:>Ptb, AiI^-^31^?IUlffl<bu^ 
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K t AilSffl-C * i> 0mm I C * - F i A^S t, ^ (CfiJi 0 

SlSffl. Sit. R/W?:^-t;^'7- F-?' I D3- F^ci'OD 
«iig*ir<aiffl i urfc < c i cc J: o r^N^4a<i->;^'?- a 

[0 03 0] 

[i^BjcD^H] :$:^Bj(c{l^#^g^^^i$. 0msitn 
kite a — tf ^SUtf $B©rtS: i ^*IBif. L- r ^ a - 

ce-r. 1®»«t©^N«)i!l!iifii«f*<!:#«Mtt«S?W/S 
tl> S«c*3^C>*««l*0$n/clS^tt:*jW^^»r)li«f©fil 
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[Sffi©®^^cUiHg] 

CliI2 ] #MS)tta<i'>>^7^A«:«^-rSR/W«:^{l: 

ms] 0mmm'^:^7'A^m0s.-ri>$mfm(m» 
-c$>i>0mm I c*- t^^m^itv-cm-r^fu v d^a-c 

10 $>-5>. 

[04] ^J^Wc^^S^^M I C *- F©§ggp«fiS*^ 

[05] R/wijt^^Mi c*- F<»:©ra-cii?f$n* 

[06 ] ^i'n v> F©«fi£F!l%^-rift?30t?* 

[07 1 5j<- >j >d^3-7> F©:P^»W4^-rsi?B0-c* 
[08] ast&3Jt+L«K:»«ssn/cR/w©«ia«i{'p*7r 
[09] R/w*3aja,5!(tLtiic^tg$n, 0m.m. 

I C*- F*i3S»l#r$)?>^©»^l:e«)^'j:^ffi«if'P«r^t- 
7n-^ + - Fr*-5, 

[010] ^N^ftl! I C*- FfflS©«)fP©ail»*S^-rSi 
BJ0-C**. 

[011] '&fm'Cibi>0miL I c*- F©jsffla<j>a:ita 

1 R/W <#^Mte^KtB/Sji«l) 

30 2 a 0m& I C*- F (#H^M3ift?S8«J) 

2 b 0^ I C* - F <#^«tafii®f*) 



[01 ] 







CPU 








3 













1 



ROM 

in 

10 



[06] 



[07] 



«3-K 



(8) 



mmZOOO- 123 138 



ms] IMA] 




m8] 






Y 

r 






f 



C9) !|#g§ 2 0 0 0 - 1 2 3 1 3 8 

[09] 




CIHEZ) 



[010] 



R/W 1 



^f««IC:^- H 2 a 
#^1S»»C;6-H 2 b 





71^ (CAS 




^ifc U Jt «t> . 4t fii (Hi » > P - y ( i i?} Bi 3 n t ^ . 











* - K-ffiilSOiii 



(10) 



2000-123138 



[0111 




SA 

^ 



S6 



S10 



S7 



(51)Int.Cl/ 

H 0 4 B V59 
5/02 



F I 

H0 4B 1/59 
5/02 



F ^-AC##) 5B035 BB09 BCOO CA23 
5B058 CA17 KA40 YA20 
5K012 AB05 AC06 AC09 ACU AEOO 
AE13 BA02 BA07 



